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Guest editors’ foreword
This volume of Theoretical Computer Science contains selected, full papers reporting
on the results that formed the basis for talks that were delivered during the workshop on
“Process Algebra: Open Problems and Future Directions” that was held in the period 21–25
July 2003, at the University Residential Centre of Bertinoro, Forlì, Italy.
This was a lively scientiﬁc event, held in a relaxed workshop atmosphere that allowed
for an informal, but intense, discussion of the status of research in the ﬁeld of process
algebra, broadly construed. The workshop witnessed the continuing vitality of this branch
of concurrency theory, and we trust that, apart from being a celebration of over 20 years of
research in this ﬁeld, it contributed to its healthy development by highlighting some open
problems, and possible new avenues for research.
We believe that the papers collected in this volume will offer the process algebra commu-
nity at large some inspiration for reﬂection on past achievements, and some suggestions for
further research. Our efforts in organizing this workshop, and in editing the present volume,
will be amply rewarded if young researchers will be enticed to work in process theory by
reading the high quality and varied contributions to this volume, by the solution of some of
the open problems that were raised during the event, or by the further development of work
along the future directions that were pointed out in Bertinoro.
The ﬁrst contribution to this volume is a piece by Jos Baeten of a historical nature. It
provides an excellent, personal introduction to the origin of the ideas that form the basis
for the ﬁeld of process algebra, describes the latest developments in this research area, and
offers directions for future work. As such, it serves as a scientiﬁc preface to the technical
contributions in the volume.
The scientiﬁc contributions to this volume offer a bird’s eye view of different research
directions in process algebra. The ﬁrst of these is a study in classic process algebra by Luttik
and van Oostrom that provides a generalization of extant results on parallel decomposition
of processes modulo bisimulation equivalence.
The paper by Corradini andVogler gives a contribution to the use of process algebra in the
quantitative analysis of concurrent systems. It does so by demonstrating how to adapt their
previous work on a testing-based faster-than relation to a setting where user behaviour is
known to belong to a speciﬁc class of request-response behaviours. In particular, the authors
showhow to determine an asymptotic performancemeasure for ﬁnite-state processes in their
approach.
Hybrid systems are systems consisting of discrete components interacting with a contin-
uously evolving environment. In light of the increasing deployment of (control) software
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in embedded systems, it is important to develop formalisms for the description and anal-
ysis of hybrid systems. The paper by Bergstra and Middelburg in this volume presents
one of the few process algebraic notations and theories for the description of hybrid
systems.
One of themost interesting recent applications of process algebras to the ﬁeld of Software
Engineering is its use to specify and reason about software architectures. The paper by
Aldini and Bernardo addresses the usability of process algebra in this application area
along two different directions. On the modelling side, the authors provide a set of guidelines
inspired by the software architecture ﬁeld, which should enforce a clear component-oriented
approach to the process algebraic design of system families. On the veriﬁcation side, they
propose a component-oriented technique based on equivalence checking for the detection
of architecture-level mismatches and the provision of related diagnostic information.
A general formalism for the description of the operational behaviour of concurrent sys-
tems is tile logic, as investigated by Montanari and his co-workers. In their contribution
to this volume, Bruni, Montanari and Sassone show that, unlike classic SOS formats, the
compositional framework offered by tile logic handles structural axioms and speciﬁcations
of reconﬁgurable systems successfully. They apply their theory to the -calculus.
The last paper in this special issue gives theﬁrst complete presentation of an exciting result
by Palamidessi and Herescu on the encoding of the -calculus with mixed choice into the
asynchronous -calculus. A classic result of Palamidessi’s shows that, under some technical
conditions, such an encoding is impossible. However, as proven in this contribution to the
special issue, the -calculus with mixed choice can be encoded, modulo a notion of testing
semantics, using a probabilistic extension of the asynchronous -calculus in a way that is
correct with probability 1. This gives yet another indication of the power of randomized
techniques in Computer Science.
As mentioned above, the workshop from which this volume originates was held in the
beautiful setting of the University Residential Centre of Bertinoro under the sponsorship of
BICI, the Bertinoro International Center for Informatics. BICI is an association whose mis-
sion is to foster cutting-edge research and advanced education (at Ph.D. and post-doctoral
level) in Computer Science. BICI sponsored events, like our workshop, take place in Berti-
noro at the University Residential Centre of the University of Bologna. Typical events
sponsored or organized directly by BICI include thematic research workshops, strategic
meetings charting new research agenda and advanced schools.
We welcome the establishment of such an association devoted to the development of
research in Computer Science via the sponsorship of high quality events in an environment
that offers excellent support, and a congenial atmosphere, for the hosting of research ac-
tivities. We encourage our colleagues interested in organizing workshops on all aspects of
Computer Science to consider the University Residential Centre of Bertinoro as a possible
location for their events.
In addition to BICI, we received sponsorship from BRICS and CWI. We thank both
these institutions for their generous ﬁnancial assistance. Our gratitude goes to all of our
colleagues who made the trip to Bertinoro, and contributed to the success of the workshop.
Last, but not least, our thanks go to Elena Della Godenza (University Residential Centre
of Bertinoro) for her tireless organizational and secretarial assistance at all times, to Uffe
Engberg (BRICS) for his work in the production of the volume in the BRICS Notes Series
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devoted to the workshop, and to the anonymous colleagues of ours who contributed to the
quality of this volume by unselﬁshly devoting time to the careful and thoughtful refereeing
of the papers that were submitted for publication in this volume.
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